Abstract-Motion compensated interpolation (MCI) is crucial for motion portrayal improvement of modern displays, and film judder elimination. As MCI complexity grows, subjective optimization becomes cumbersome and elaborate. We present an objective metric that matches perception better than earlier measures and apply it to evaluate recent MCI algorithms.
I. INTRODUCTION
Modern television sets display video content at 50 Hz up to 120 Hz. In order to prevent flicker and to improve the motion portrayal, movie material which is shot at 24 Hz, 25 Hz or 30 Hz is up-converted to a higher frame rate (e.g. 100 Hz, 120 Hz) by creating one or more images between two successive original images. Straightforward MCI algorithms simply repeat the images which causes motion judder and blur. More sophisticated algorithms use motion estimation (ME) and compensation [5] in order to improve the quality of the interpolated images. Despite the improvement on smooth motion portrayal, motion compensated interpolation (MCI) often introduces artifacts due to incorrect motion vectors or sub-optimal interpolation methods [1] . These are often visible at the fore-background transitions of moving objects, i.e. in occlusion areas. As the complexity of these interpolation algorithms grows, the optimization task becomes increasingly time consuming when only subjective criteria are used. Yet a number of articles found in literature only use subjective observations as their evaluation measure (e.g. [6] ). In the past, performance measures have successfully been used for optimizing ME methods (e.g. [3] ). Also for MCI, a representative metric may assist in speeding up the design phase and allow the evaluation and comparison of various methods. Previous studies proposed to accelerate original video sequences by skipping pictures [4] , to reconstruct these by temporal upconversion -using the same factor as for the acceleration -, and to compare the original and the reconstructed pictures through the 'Mean Squared Error' (MSE). Yet, the drawback of this method is that the smallest integer acceleration (a factor of 2) already renders a sequence unrealistic. Furthermore, noninteger up-conversion factors cannot be tested at all. Our new proposed metric allows an evaluation of MCI on arbitrary sequences at their original speed. Additionally, it eliminates an important weakness of the MSE by taking into account that locally clustered errors are more disturbing than errors that are globally distributed over the interpolated image. 
II. DESIGN OF A NEW PERFORMANCE MEASURE

A. Double interpolation
In order to examine if MCI methods perform well, we propose a novel performance measure that allows a comparison between original and reconstructed images without altering the original speed of the test sequence. To this end, a twostep approach is suggested where a double interpolation is performed: the first interpolation takes place between original images and the second one on the interpolated result as illustrated in Fig. 1 . Temporally up-converting a sequence of already interpolated images amplifies the errors which allows a good performance discrimination between two algorithms and returns an interpolated result at the position of original frames. The MSE can then be computed between double interpolated images and the original frames at the same temporal position n using Fig. 3 , the NSE (see Eq. (3)) and the MSE (see Eq. (1) 
